Introduction. Severe forms of psoriasis are indicated for systemic treatment with conventional and biological preparations . The former includes methotrexate, cyclosporin, acitretin and narrow-band ultraviolet B phototherapy but toxicity may limit the dose and duration of treatment. Currently used less toxic biological preparations include inhibitors of TNF-alpha (etanercept, adalimumab, infliximab) and the monoclonal antibody against IL 12/23 ustekinumab. We present our own more than five-year experience with the systemic treatment of severe forms of psoriasis using these preparations. Methods. A total of 66 patients treated with systemic therapy (except for phototherapy) were divided into groups based on treatment. Therapeutic doses were administered according to the recommendations of the manufacturer and dermatological societies. Standard PASI and BSA indexes were used to evaluate clinical condition at weeks 0, 12 and 24. Results. Differences in PASI score reduction and BSA index between patient groups treated with different preparations were statistically significant at monitored intervals. At week 12, PASI score was reduced by 75% or more in a significantly greater number of patients treated with infliximab + methotrexate than those treated with acitretin. At week 24, identical comparison showed a significantly greater number of patients treated with etanercept or adalimumab than those receiving methotrexate. For BSA index reduction by 50% or more, no statistically significant differences were found between patient groups during the follow-up period. Conclusion. Systemic therapy provides a significant benefit to patients with severe psoriasis. Biological preparations are more effective than conventional medications which are often limited by severe side-effects and generally less tolerated than biological treatments.
INTRODUCTION
Recent research progress in the pathogenesis of psoriasis has led to entirely new therapeutic procedures, especially in the treatment of severe forms which fail to respond to conventional treatments. The latter include phototherapy and the oral prescription medications methotrexate (MTX), acitretin and cyclosporin. Preparations currently used in the treatment of immune-mediated disorders like psoriasis, include the so-called biologicals. These are biotechnologically formulated drugs intended for systemic application and in terms of their mechanism of action, they can be included as selective immunosuppressants 1, 2 . A number of biological preparations have already successfully been used in the treatment of immune-mediated diseases, including psoriasis. At present, four are available in the Czech Republic. These work by inhibiting the action of certain pro-inflammatory cytokines which play a significant role in the pathogenesis of psoriatic inflammation 3, 4 . Three are inhibitors of TNF-alpha (tumor necrosis factor) -etanercept, adalimumab, infliximab. Etanercept is a soluble dimeric protein formed by the fusion of the extracellular TNF alpha p75 domain with the Fc part of human IgG1. Its mechanism of action is based on competitive inhibition of TNF alpha by binding to its cell surface receptors and weakening its pro-inflammatory effect 2, 3, 5 . Adalimumab is a recombinant, fully human anti-TNF alpha specific monoclonal IgG1 antibody while infliximab is a chimeric human (75%) antibody with mouse component (25%). The mechanism of action of both preparations is similar. The binding of monoclonal antibodies to TNF alpha creates stable complexes, which bind complement, and as such induce apoptosis and subsequent lysis of cells producing TNF alpha and granuloma degradation 2, 3, 6, 7 . The last, ustekinumab, is a monoclonal antibody against IL 12/23. It has a strong binding affinity to protein p40, which is a subunit of interleukins 12 and 23. It inhibits the binding of these two cytokines which are significant in the pathogenesis of psoriasis, to their receptor protein IL-12R beta and inhibits the cytokine cascade 4, 8 . Indications for the use of biologics in the treatment of psoriasis are governed by the "Guidelines of the Czech Dermatological Society", as well as by updated versions of guidelines published by other major national societies [9] [10] [11] [12] [13] [14] . 
METHODS
A sample of 66 patients 48 (72.7%) men and 18 (27.3%) women, average age of the men 45.3 years, women 45.8 years with severe forms of psoriasis resistant to topical therapy and phototherapy were followed and treated with the above methods of systemic therapy (excluding phototherapy) over the 5-year interval. The patients were divided into groups based on treatment received (Table 1) . If several therapeutic methods were used over time in one patient, the patient was included in more than one group. Patients who received combined systemic therapy were registered in a separate group. Therapeutic doses were based on the guidelines of the manufacturer and of dermatological societies [9] [10] [11] [12] [13] [14] (Table 2 ). The largest group was represented by patients treated with etanercept, the smallest group were patients treated with ustekinumab.
The average age differences between the individual groups was not significant (Kruskal-Wallis test, P=0.511). Similarly differences in the distribution of treated women and men in the individual groups were not significant (Fischer´s exact test, P=0.77).
Severe psoriasis was defined by generally used evaluation criteria for extent of chronic plaque psoriasis and intensity of involvement measured by standard BSA (Body Surface Area) and PASI (Psoriasis Area Severity Index) indexes, whose values in the treated patients were greater or equal to 10 . In the sample of tested patients, topical therapy and phototherapy were ineffective, or despite temporary improvement early recurrence was observed. Based on age, gender and concomitant diseases, one of the conventional treatments was indicated. Biological therapy was administered immediately without prior conventional therapy in 5 patients where standard drugs were contraindicated (severe liver disease, poorly compensated hypertension). In cases where conventional preparations proved ineffective or where side effects occurred, patients were transferred to an alternative systemic therapy. Indications for administering biological therapy were based on valid criteria established by the Czech Dermatology Society 9 . Biological treatment was indicated in patients where at least two standard systemic treatments proved ineffective or in patients where conventional treatment was contraindicated. Report -decrease in % Standard PASI (Psoriasis Area Severity Index) and BSA (Body Surface Area) indexes were used in weeks 0, 12, 24 for evaluation of clinical findings [15] [16] [17] . The data were statistically analysed using SPSS software version 15 (SPSS Inc., Chicago, USA). The categorical parameters were compared using Fisher's exact test. With respect to the abnormal distribution and/or small number of patients in some groups, the Kruskal-Wallis test was used to compare quantitative parameters. In case of significant results of Kruskal-Wallis test, Mann-Whitney test with Bonferroni correction of significance was used to compare pairs of groups. Bonferroni correction was used for multiple comparisons to reduce the risk of type one error to 5%. Normality of data was verified using the Shapiro-Wilk test. The significance level was 0.05.
RESULTS
The average decrease in PASI score in weeks 12. and 24. in individual groups expressed in percentages is shown in Table 3 , 4.
The average decrease in PASI score at week 12 and at week 24 was 73.7% x 65.1% in the group of patients treated with cyclosporin, 42.9% x 36.5% in the group treated with etanercept + MTX, 63.1% x 79.9% in the etanercept group, 69.8% x 93.8% in the adalimumab group, 39.9% x 42.2% in the MTX group, 44.2% x 54.8% in the acitretin group, 88.0% x 89.6% in the infliximab + MTX group and 93.9% x 64.3%. in the ustekinumab group.
Analogic evaluation was performed for BSA at week 12 and at week 24. Cyclosporin group showed a mean decrease in BSA by 81.0% x 76.0%, etanercept + MTX group by 40.5% x 44.1%, etanercept group by 54.5% x 79.4%, adalimumab group by 74.4% x 95.8%, MTX group by 34.1% x 36.0%, acitretin group by 31.7% x 55.1%, infliximab + MTX group by 86.4% x 89.9% and ustekinumab group by 93.5% x 66.0%.
Differences in the decrease of PASI score and BSA index between individual groups evaluated by KruskalWallis test were statistically significant (Table 5 ).
In addition, Mann-Whitney test with Bonferroni correction of significance was used to compare the decrease Report -decrease in % in PASI score and BSA index between two groups of patients treated with different preparations (Table 6 ). Significant differences (P less than 0.05) are shown in bold. With very small samples, ustekinumab (n = 4) and etanercept + MTX (n = 4) the groups were not evaluated.
At week 12, the following was demonstrated by the MannWhitney test:
• significantly greater decrease in PASI score in the group of patients treated with a combination of infliximab + MTX (median -92%) compared to the group of patients treated with methotrexate (median -41%), acitretin (median -43%) and etanercept (median -57%).
• significantly greater decrease in the group of patients treated with etanercept (median -57%) compared to the methotrexate group (median -41%) and to the acitretin group (median -43%).
• significantly greater decrease in the group of patients treated with cyclosporin (median -76%) compared to the acitretin group (median -43%).
At week 24, the following was demonstrated:
• significantly greater decrease in PASI score in the group of patients treated with adalimumab (median 100%) compared to the methotrexate group (median -28%), acitretin group (median -60%) and cyclosporin group (median -67%).
• significantly greater decrease in the group of patients treated with infliximab + MTX (median -91%) compared to the cyclosporin group (median -67%) and acitretin group (median -60%). Significance of the Mann-Whitney test with Bonferroni correction of significance -significant differences (P<0.05) are shown in bold.
• significantly greater decrease in the group of patients treated with etanercept (median -85%) compared to the methotrexate group (median -28%).
In addition, Mann-Whitney test demonstrated the following at week 12:
• significantly greater decrease in BSA in the group of patients treated with cyclosporin (median -81%) compared to the methotrexate group (median -27%) and acitretin group (median -34%).
• significantly greater decrease in BSA in the group of patients treated with the combination of infliximab + MTX (median -90%) compared to the methotrexate group (median -27%) and acitretin group (median -34%).
• significantly greater decrease in BSA in the group of patients treated with adalimumab (median -83%) compared to the group of patients treated with acitretin (median -34%).
At week 24, the following was demonstrated by the MannWhitney test:
• significantly greater decrease in BSA in the group of patients treated with adalimumab (median -100%) compared to the methotrexate group (median -15%), acitretin group (median -67%) and cyclosporin group (median -76%).
• significantly greater decrease in the group of patients receiving a combination of infliximab + MTX (median -94%) compared to the group of patients treated with methotrexate (median -15%).
• significantly greater decrease in the group of patients treated with etanercept (median -87%) compared to the group of patients treated with methotrexate (median -15%).
Further, a decrease in PASI score by 75% or more and decrease in BSA index by 50% or more were found, both at week 12 and week 24 of treatment (Table 7-10). Statistically significant differences in decrease in PASI score were found in week 12 between the group of patients treated with the combination infliximab and MTX compared with the group of patients treated with acitretin (P=0.015), in week 24 between patients treated with etanercept or adalimumab and patients treated with methotrexate (P=0.028, P=0.020).
When comparing the decrease in BSA index by 50% or more at weeks 12 and 24, between individual groups of patients treated with different preparations, Fischer's exact test revealed no significant differences.
In addition, we observed and evaluated the occurrence of any subjective or objective side effects of the administered therapy (Table 11) .
Patients treated with biological preparations usually exhibited mild side effects, primarily mild respiratory infections which did not require treatment cessation. Patients treated with etanercept more often exhibited a reaction at the injection site-reddening was observed in four patients. In a few cases, itching and headache were reported at the beginning of therapy. Prolonged withdrawal of etanercept was necessary in one patient due to complicating bronchopneumonia and another patient presented with transient elevated transaminases. Treatment with adalimumab in one patient worsened his herpes zoster and one patient treated with ustekinumab had to postpone dose application by four weeks due to prolonged respiratory infection. Conventional drugs (cyclosporin, methotrexate, acitretin) were more often poorly tolerated during the course of treatment with a number of subjective side effects at normally administered doses and often doses needed to be reduced with subsequent failure of therapeutic effect. In patients treated with cyclosporin, side effects consisted mainly of fatigue, sweating and tremor; two patients exhibited severe headaches and nausea. Objective side effects during cyclosporine therapy were the development of hypertension in three patients, two patients demonstrated elevated serum lipid levels and one patient developed gingivitis. After six months of cyclosporine therapy, one patient was diagnosed with breast cancer upon screening mammogram and treatment had to be terminated.
During the course of treatement with methotrexate, three cases of digestive problems were reported-nausea and vomiting and one patient reported severe fatigue and weakness. Objective symptoms included diffuse alopecia in one patient, two patients had elevated liver enzymes and two cases exhibited myelosuppression with development of leucopenia and anemia.
In patients treated with acitretin, the frequency of mild as well severe side effects was most pronounced and was exhibited by 11 of 13 patients treated with this preparation. Most patients reported severe and bothersome mucosal dryness. Four patients developed drug-induced hepatopathy and required immediate therapy withdrawal. Two patients exhibited significant elevation of serum lipid levels.
Twelve patients treated with combination therapy (infliximab+MTX, etanercept+MTX) presented with mild side effects; two patients treated with the combination etanercept + methotrexate had mild respiratory infections and one patient treated with the combination infliximab + methotrexate reported nausea, which ceased after reducing the dose of MTX. Methotrexate doses in combination therapy with infliximab and etanercept were at the lower end of the dosing scheme (5-7.5mg 1x weekly) when compared to MTX monotherapy.
Differences in occurrence of side effects associated with type of systemic therapy are summarized in Table 12 . 
DISCUSSION
In the last few years, progress in research of the pathogenesis of psoriasis has led to the introduction of new therapeutic methods, particularly in severe forms of this disease. New preparations from the group of selective immunosuppressants have significantly altered the prognosis and quality of life of these patients. The products, also referred to as biologics, were also introduced into the therapy of other immune-mediated disorders with pathogenesis in many aspects similar to psoriasis 2, [18] [19] [20] [21] . In our country, approach to systemic therapy changed following the publication of guidelines for the biological treatment of psoriasis by the Czech Dermatological Society in 2006 (ref. 9 ). These guidelines were based on recommendations of major national societies.
These measures led to a significant improvement in the quality of life of patients and allowed many of them to return to normal life 13, [22] [23] [24] [25] . The paper presents an assessment of our own experience with individual methods of systemic treatment of psoriasis in patients who were subject to clinical and laboratory follow-up in the specialized Counseling Centre at the Department of Dermatology for at least 24 weeks.
One of the main criteria was to assess the effectiveness of individual therapeutic methods, measured by a standard expression of the percentage of patients who achieved PASI 75 and BSA 50 at monitored intervals. At the same time, average decrease in PASI score and BSA index were evaluated at weeks 12 and 24 of treatment in individual groups. The highest decrease was observed during treatment with the monoclonal antibody infliximab (in combination with low-dose MTX) and adalimumab. Somewhat lower (but still highly significant) reduction 
0.001
Fisher's exact test was observed during treatment with etanercept. Against expectations, the average decrease was lower in patients treated with ustekinumab and the combination of etanercept and MTX. However, the number of treated patients was small which could affect the results, as well as the previous treatment of some patients with efalizumab and its forced withdrawal after the registration of the product, followed by a "rebound phenomenon" (ref. 26 ). In correlation with the results of larger studies, a faster (when compared to soluble receptor etanercept) onset of action of monoclonal antibodies infliximab and adalimumab was found 3, [10] [11] [12] 14 . At week 12, cyclosporin was the conventional medication with significantly highest efficacy. Its effect however significantly decreased at week 24. Compared to other groups, lower efficacy of MTX and acitretin was observed at both treatment intervals, which is surprising, especially for MTX as this is usually reported to have higher efficiency 11, 27, 28 . Analysis of the decrease in PASI score by 75% and BSA by 50% in individual groups shows fewer significant differences. It indicates greater efficacy of biologicals compared to conventional therapies. In accordance with the literature, the gradual onset of etanercept, which reached its maximum after several months, when it approached the therapeutic effect of monoclonal antibodies, was confirmed 5, 29, 30 . The efficacy of treatment with conventional preparations was lower than the results of extensive studies 27, 28, [31] [32] [33] [34] . This was clearly caused by a frequent occurrence of side effects, which rendered it impossible for a large number of patients to maintain an optimal therapeutic dose in the long term. With the reduction of dose, side effects partially subsided, but at the same time there was a pronounced decrease of therapeutic effect, especially in patients treated with cyclosporin.
Biologicals caused only mild side effects, which usually did not require dose reduction and the therapeutic effect was therefore not affected by the above mechanism. 
CONCLUSION
Our own experience with the systemic treatment of psoriasis can be summarized as:
Treatment with biological preparations is more effective than conventional medicines.
Conventional therapy is often limited by serious side effects which require dosage reduction or discontinuation of treatment.
In addition to improved efficacy, biologicals are welltolerated. Over several months of therapy, side-effects were less frequent and less serious.
No greater efficacy of the combined therapy with etanercept + MTX compared to etanercept alone was demonstrated.
The advantages of infliximab combination with low-dose MTX in the prophylaxis of allergic reactions described during treatment with infliximab alone were verified. No allergic reaction was observed during treatment with this combination.
